Restoration of sympathetic noradrenergic nerve fibers in the spleen by low doses of L-deprenyl treatment in young sympathectomized and old Fischer 344 rats.
It is well-established that noradrenergic (NA) nerve fibers in spleen and lymph nodes influence cell-mediated immune responses. Such responses are diminished in young animals following chemical sympathectomy and in older animals accompanying an age-related decline in NA nerve fibers in spleen and lymph nodes. The purpose of this study was to determine whether treatment with deprenyl, an irreversible monoamine oxidase-B (MAO-B) inhibitor, would hasten the process of splenic NA reinnervation following chemical sympathectomy in young rats and would reverse the age-related loss of sympathetic NA fibers in the spleen of old rats. To examine the effects of deprenyl in young sympathectomized rats, 3-month-old male Fischer 344 (F344) rats were treated with 6-hydroxydopamine (6-OHDA) and administered 0, 0.25, 1.0, 2.5, or 5.0 mg deprenyl/kg body weight (BW)/day intraperitoneally (i.p.) for 1, 15, or 30 days. In another study, 21-month-old male F344 rats were treated with 0, 0.25, or 1.0 mg deprenyl/kg BW/day i.p. for 9 weeks. At the end of the treatment period, spleens were removed and NA innervation was assessed by fluorescence histochemistry, immunocytochemistry, and quantitation of norepinephrine (NE) by high performance liquid chromatography with electrochemical detection (HPLC-EC). In the spleens of young sympathectomized rats, there was faint fluorescence or absence of fluorescence and tyrosine hydroxylase-positive (TH+) fibers around the central arteriole and in the periarteriolar lymphatic sheath of the white pulp one day after administration of 6-OHDA, indicating a severe loss of NA innervation compared with unlesioned control animals. Treatment of sympathectomized rats with 1.0 mg, 2.5 mg, and 5.0 mg/kg deprenyl for 30 days increased the density of NA innervation estimated by both fluorescence histochemistry and immunocytochemistry compared with vehicle-treated controls recovering spontaneously from 6-OHDA. Splenic NE concentration was increased in the hilar region of sympathectomized rats treated with 2.5 mg and 1.0 mg/kg deprenyl after 15 and 30 days, respectively, compared with untreated and vehicle-treated sympathectomized rats. The spleens of untreated and saline-treated old rats showed a reduction in the density of NA innervation in the white pulp compared with young animals. Treatment of old rats for 9 weeks with 1.0 mg/kg deprenyl induced moderate to intense fluorescent fibers and linear TH+ nerve fibers around the central arteriole and in other compartments of the white pulp, and increased splenic NE concentration in the hilar region and NE content in the whole spleen. Taken together, these results provide strong evidence for a neurorestorative property of deprenyl on sympathetic NA innervation of the spleen, which may lead to an improvement in cell-mediated immune responses.